INTRODUCTION
Area Sampling Frames (ASFs) are the foundation of the agricultural statistics program of the USDA National Agricultural Statistics Service (NASS) and many other statistical survey programs around the world [1] , [2] , [3] . Research was recently conducted to develop and assess an automated method to stratify the NASS ASFs by calculating percent cultivation at the Primary Sampling Unit (PSU) level based on geospatial NASS Cropland Data Layers (CDL) [4] . The NASS CDLs are 30-56.0 meter raster-formatted, georeferenced, cropland cover classifications derived from satellite data [5] . Experimental results indicate that the CDL automated stratification (AS) method achieved higher accuracies in intensively cropped areas while the traditional method (visual interpretation) achieved higher accuracies in low agricultural areas. Accuracy differences were statistically significant at a 95% confidence level [4] .
The purpose of this paper is to extend the assessment of the new CDL AS method to the post stratification crop estimates. The 2013 South Dakota (SD), U.S. post stratification crop estimates, based on the CDL AS method are derived and the results are compared with the NASS SD 2013 June Agricultural Survey (JAS) estimates, which are based on the traditional stratification (TS) method. South Dakota 2013 Farm Service Agency (FSA) Common Land Unit (CLU) data are utilized as a novel source of proxy survey data. Preliminary results provide further evidence, beyond ASF accuracy [4] , of the utility of the CDL AS method for NASS ASF stratification. In addition, an accuracy comparison between TS and AS is conducted based on the percentage of 2013 JAS segments which report a percent cultivation that matches the stratum definition of the PSU from which they are selected. Traditional stratification and AS stratum percent cultivation standard deviations (STD) are also calculated from the 2012 SD cultivated layer to provide a measurement of stratum homogeneity 
DATA AND STUDY SCOPE
In this study, South Dakota, U.S. was selected as the study area due to the range of crops grown and the availability of USDA FSA CLU data, which covers geospatial datasets used in this study include: the NASS 2013 SD Area Sampling Frame [1] , the NASS 2013 Cropland Data Layer [5] , the NASS SD 2012 Cultivated Layer [6] , NASS SD 2013 JAS segment data [1] and USDA SD 2013 FSA CLU data [7] .
The NASS ASFs are made up of stratified parcels of land, known as PSUs, which are digitized to physical boundaries (roads, railroads, and rivers) on the ground. The NASS ASF stratification is based on percent cultivation of the land cover within PSUs. Table 1 illustrates NASS South Dakota land-use stratification codes and definitions. Once stratum definitions are assigned, all land is subdivided into PSUs which are designed to reduce labor cost in random sampling by eliminating the need to delineate the entire segment population. Selected PSUs are further subdivided into segments or sample units, and a segment is randomly selected from each selected PSU for enumeration [1] . 
METHODOLOGY
Post stratification estimates are derived based on an AS 2013 SD ASF. The 2012 SD cultivated layer [6] is used as the input data to derive percent cultivation at the ASF PSU level. The method to conduct the CDL AS is described in Reference [4] . Post stratification estimates are compared to NASS 2013 SD JAS estimates, derived from the NASS TS 
RESULTS AND DISCUSSION
A comparison between TS and AS is performed based on the percent of 2013 JAS segments that report a percent cultivation that matches the stratum definition of the PSU from which they ar based on the assumption that all PSU segments belong to the same stratum, which is the basis for calculating stratum populations Therefore, stratum homogeneity is critical for ASF performance. Table 2 illustrates stra results. Similar to the AS accuracy results in five states [4] the AS is more accurate in stratum 11 with a p-value close to zero indicating that the differences in accuracy between the TS and AS are statistically significant. However, the remaining strata accuracy differences, are not statistically significant. TS and AS stratum percent cultivation STDs are calculated from the 2012 SD cultivated data layer. The STDs, are lower for all strata in the AS, which indicates that strata defined using the AS are more homogeneous than the strata defined with TS, which is an important result. Table 3 includes the NASS official state published estimates (1) the estimate percent differences between the TS JAS and the AS CLU & 578 estimates (2) and between the TS JAS and the AS CLU & CDL estimates (3). Table 3 also includes, in columns (4-6), the estimate coefficients of variation (CVs).
The same SD ASF parcel data are used for TS and AS. The resulting ASFs created from TS and AS are used for corresponding sample allocation and selection for estimation. Sample allocation is conducted based on a new autostratified ASF and FSA CLUs are used as segments to derive the AS estimates. Consequently, different PSUs are selected and new segments are created using the FSA CLU polygons which are linked to FSA 578 (crop) data to serve as proxy survey data. The two AS estimates are based on the same segments but the FSA CLUs are summarized with 2013 CDL data for AS CLU & CDL estimates.
As illustrated in Table 3 , the difference between the TS JAS estimates and the AS CLU & 578 estimates for All Wheat are relatively small at the state level while stratum differences are larger, particularly for the cultivated strata. The stratum level differences are larger than at the state level because different PSUs are included in different strata, based on the different methods and different segments are utilized for data collection.
Based on post stratification results ( These results imply that FSA CLU data are useful for a quick, low cost estimation assessment. However, FSA CLU data are not a perfect source for estimation assessment since it was observed that FSA data have about a 5.0 % rate for non-matching errors for Corn and Soybeans.
There are large differences between the TS and both AS strata estimates for Winter Wheat and Spring Wheat (Table  3) . However, the two AS estimates for Winter Wheat and Spring Wheat are much closer to the NASS published estimates than the TS JAS estimates. The differences between Corn and Soybean state estimates derived from the TS and both AS stratifications are smaller. However, relatively large differences in the strata estimates are observed between TS JAS and both AS estimates. In addition, the AS CLU & 578 state estimates for All Wheat, Corn, Spring Wheat and Winter Wheat have reduced CVs when compared with the TS JAS estimates for these crops.
CONCLUSION
Stratification accuracy and post stratification estimation comparisons of the NASS TS and a new CDL AS method are conducted in this paper.
Results indicate that stratification accuracies of the intensely cultivated strata are statistically significantly higher using AS than TS. All remaining strata and state accuracy differences are not statistically significant. Stratum percent cultivation STDs, based on the AS are all lower than the TS STDs indicating that strata defined using AS are more homogeneous.
Overall, post stratification estimate results obtained from the AS are comparable to TS, but not improved based on percent differences. In considering the statistically significant improvement in ASF accuracy, reported using the AS in all strata with greater than 15% cultivation in five test states [4] ; the higher accuracy for the intensely cultivated strata in this study; and improved stratum homogeneity; the new CDL AS method is concluded to provide a better solution for generating ASFs; that are more objective, efficient, accurate, homogenous; and reduces labor costs. 
